- ‘ ,'
B s e gt < . v -
e - 4 A\ - ”~ \/
J -. .‘ - » - '
. S| S et ":‘, Ll e :' 2 ga = . ' ’ F
" . i stk e -".u__‘. : 3 o v '/
; S e e y ‘v . /’
e ) - . \ \ :
o R . 5 ’ ) ”
4 & . -
: PSS / %
- . \
- : . L
5 ol .
= 2 ‘ ' :/
N\ | : R -~
: _— & | g 5 N ' ' |
4 B ] ol , ’. ¥
PN - > ' ol =, e i 21 ‘ \
[ 5 & : e »
Y ey : B Nice o RSN ’ -
.H.Q 2 : et ..1___._ - X
: . /- ' ’ -
' -t :
s 3
R - ’
I/': . _ - ’ - ; ,o / >

Xiaojuan Yang, ’
‘ ing Shi, and Fc

I

Gangsheng Wang, >

™ = 90N | - | | N
Objective ; sm— -
60N
The objective of this task (land task M3.12) is to examine how the 30N — -
inclusion of prognostic phosphorus (P) cycle affects carbon-climate ) B
feedbacks using fully coupled simulations. ] : !
30S — _
Very few Earth System Models (ESMs) has considered P as a limiting nutrient, 205 7 » N
although P limitation is widespread and is most pronounced in highly productive g — e ———)
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CLM-CNP model and integrate the improved prognostic P cycle model into the 04 03 02 041 0 041 02 03 o4

lowland tropical forests. In this task, we will further develop and improve exiting

ACME land model. We will perform a series of uncoupled and coupled global Estimated spatial variation of nutrient limitation factor (N and P) on the global scale,

based on the global application of CLM-CNP (Yang et al., 2014). Regions with a negative
value are considered more limited by N, while regions with a positive value are more
limited by P. The bigger the absolute value is, the stronger the limiting effect is.

simulations with different land configurations to explore the role of phosphorus

dynamics in regulating climate system feedbacks.
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Timeline in 2015

Migrating existing P cycle model from CLM 4.0 into ACME code base

Test P-cycle in coupled mode

S LEEE Implement plant-soil interface(energy, water, BGC)

Migrate PLOTRAN BGC framework into ACME repo

m Test P cycle model implementation in PF-BGC

Global model parameterization and evaluation
Fully coupled system testing

(ACME

Accelerated Climate Modeling
for Energy

For additional information, contact:

Xiaojuan Yang
Research Staff Member

<> Help improve representation of carbon cycle constraints from nutrient

limitation, especially in tropical regions with known phosphorus limitation.

<> Quantify the effect of accounting for phosphorus cycle dynamics on

terrestrial carbon cycle responses to change in atmospheric CO, and

climate.

<> Help reduce uncertainties in predictions of carbon cycle-climate feedbacks

and improve future climate prediction

Oak Ridge National Lab

(865) 5747615
yangx2@ornl.gov

climatemodeling.science.energy.gov/acme
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